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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The penetrated type screen characterized by preparing the sound hole used as the path of an 
acoustic wave between the adjoining optical diffusion particles while arranging two or more spherical 
optical diffusion particles which diffuse and carry out outgoing radiation of the picture light which 
carries out incidence and being constituted. 

[Claim 2] The penetrated type screen characterized by having the mask with which two or more 
openings were formed according to the array of the aforementioned optical diffusion particle in the 
incidence side of the aforementioned optical diffusion particle in a penetrated type screen according to 
claim 1. 

[Claim 3] The penetrated type screen characterized by forming the opening which lets the 
aforementioned acoustic wave pass between screens and the aforementioned masks concerned in a 
penetrated type screen according to claim 2. 

[Claim 4] The penetrated type screen characterized by forming in the aforementioned mask ****** 
which leads the acoustic wave in the aforementioned opening to the aforementioned sound hole in a 
penetrated type screen according to claim 3. 

[Claim 5] It is the penetrated type screen characterized by being constituted when the aforementioned 
****** bulges the front face of the aforementioned mask toward this sound hole in a penetrated type 
screen according to claim 4 according to arrangement of the aforementioned sound hole. 
[Claim 6] The rear projector characterized by the light source, the electro-optics equipment which forms 
an optical image for the flux of light by which outgoing radiation is carried out according to image 
information from this light source, and having the penetrated type screen according to claim 1 to 5. 



[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the rear projector which used a 

penetrated type screen and this. 

[0002] 

Background of the Invention] The projected type display conventionally equipped with the light source, 
the electro-optics equipment which forms an optical image for the flux of light by which outgoing 
radiation is carried out according to image information from the light source, and the projection lens 
which carries out expansion projection of the optical image is used. 

[0003] As such projected type display, the outgoing radiation light by which outgoing radiation was 
carried out from the projection lens is irradiated at a screen, and the rear projector which observes the 
transmitted light is known. 

[0004] And as a penetrated type screen used for a rear projector, as shown in JP, 1-292323, A, there are 
some which carry out outgoing radiation of the incident light from a projection lens with a deflection 
flannel sheet, carry out image formation of each of this picture by which outgoing radiation was carried 
out on a front sheet, and display a picture. 

[0005] The deflection flannel sheet is equipped with the Fresnel side which has the shape of surface type 
according to the Fresnel diffraction pattern of the outgoing radiation light from a projection lens in the 
incidence side, and the lenticular-sheet side which arranged two or more convex lenses to the outgoing 
radiation side. 

[0006] Moreover, the front sheet equips the incidence side which counters with a deflection flannel sheet 
with the lenticular-sheet side which arranged many minute convex lenses superficially, and the outgoing 
radiation side which formed the concave lens side according to the array of this minute convex lens. In 
addition, a minute convex lens is made to correspond to colored light, such as red of the outgoing 
radiation light from a projection lens, green, and blue, and is arranged. 

[0007] On such a penetrated type screen, since the front sheet convex lens side is made to correspond to 
the outgoing radiation light of each color, it becomes possible to carry out simultaneously coincidence 
the direction of the maximum vector of the optical intensity distribution of each color, and the color- 
balance of a picture can be improved. 

[0008] Moreover, according to the crevice lens side of a front sheet, the incident light which passed 
through the heights lens side diffuses in the both directions of a horizontal direction and a perpendicular 
direction, becomes possible [ giving curvature to the horizontal direction of the outgoing radiation light 
of each color from a deflection flannel sheet, and vertical both directions ], and can make large the angle 
of visibility of a horizontal direction and a perpendicular direction. 

[0009] And the rear projector equipped with such a penetrated type screen has the good color-balance of 
a picture, and moreover, since the angle of visibility of a horizontal direction and a perpendicular 
direction is large, it is observed as a big-screen TV receiving set of a household-electric-appliances use. 
[0010] 
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[Problem(s) to be Solved by the Invention] By the way, when presenting a household-electric-appliances 
use with the rear projector mentioned above, while enlarging the image display section, it is necessary to 
miniaturize the whole equipment. However, since voice is outputted, in order to have to establish voice 
output meanses, such as a loudspeaker, separately, even if it is going to attain the miniaturization of the 
whole equipment, there is a limitation in such a rear projector. 

[001 1] The purpose of this invention is to offer the rear projector using the penetrated type screen and 

this which can promote the miniaturization of the whole equipment. 

[0012] 

[Means for Solving the Problem] The penetrated type screen of this invention is characterized by 
preparing the sound hole used as the path of an acoustic wave between the adjoining optical diffusion 
particles while it arranges two or more spherical optical diffusion particles which diffuse and carry out 
outgoing radiation of the picture light which carries out incidence and is constituted. 
[0013] Since the picture light which passed the optical diffusion particle arranged by the screen diffuses 
independently according to such this invention, the display screen of high contrast can be obtained. And 
since two or more sound holes are established in the crevice between optical diffusion particles, an 
acoustic wave passes through a sound hole and the output of voice is attained from a screen. For this 
reason, it is not necessary to expose a loudspeaker on both sides of a screen etc. and to prepare, the 
arrangement flexibility of a loudspeaker improves, and the miniaturization of the whole equipment can 
be promoted. 

[0014] Moreover, since a picture and voice occur from a screen, image information and speech 
information can be compounded, the sense of togetherness of a picture and voice is acquired, and it can 
consider as a rear projector with presence. 

[0015] It is desirable to have the mask with which two or more openings were formed above at the 
incidence side of the aforementioned optical diffusion particle according to the array of the 
aforementioned optical diffusion particle. 

[0016] If it does in this way, the flare of the outgoing radiation light from a projection lens is 
controllable by opening of a mask, and picture contrast etc. can be improved further, without carrying 
out incidence of the picture light which carries out incidence to an optical diffusion particle to other 
optical diffusion particles. Moreover, the optical leakage from a sound hole can be prevented and picture 
contrast is not affected. Furthermore, the outdoor daylight which carries out incidence to an optical 
diffusion particle from across can be absorbed with a mask, and the influence of unnecessary light can 
be reduced. 

[0017] Moreover, it is desirable to form the opening which lets the aforementioned acoustic wave pass 
between screens and the aforementioned masks concerned. 

[0018] If it does in this way, since an acoustic wave can be supplied to a sound hole through an opening, 
the loudspeaker used as a sound source is arranged to the upper part, the lower part, and the side of a 
penetrated type screen, and thin-shape-izing and a miniaturization of equipment can be promoted. 
[0019] Furthermore, it is desirable to form in the aforementioned mask ****** which leads the acoustic 
wave in the aforementioned opening to the aforementioned sound hole. Here, what is constituted by 
bulging the front face of the aforementioned mask toward this sound hole as the aforementioned ****** 
according to arrangement of the aforementioned sound hole is employable. 

[0020] If it does in this way, even if the opening is formed along the screen side, an acoustic wave can 

be certainly led to a sound hole by ******. 

[0021] 

[Embodiments of the Invention] Hereafter, one form of operation of this invention is explained based on 
a drawing. 

[0022] The rear projector 1 concerning this operation form is shown in drawing 1 . The main part 3 of 
equipment is altogether contained inside a case 2, and, as for this rear projector 1, a projection machine 
and a screen are unified. 

[0023] The main part 3 of equipment consists of the light equipment 4 as the light source, a dichroic 
mirror 5, a liquid crystal panel 6, a projection lens 7, two mirrors 9 A and 9B, and loudspeakers 
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(illustration abbreviation). Among these, the dichroic mirror 5, the liquid crystal panel 6, and the 
projection lens 7 are formed three [ at a time ] in the base of a case 2 along with the horizontal direction 
corresponding to the three primary colors of red (R), green (G), and blue (B), respectively, as shown in 
drawing 2 . 

[0024] Moreover, a loudspeaker is prepared in the inside side of a case 2, and the outgoing radiation side 
of the acoustic wave concerned is arranged in the direction which generates an acoustic wave toward a 
screen 10. 

[0025] Here, among the flux of lights by which outgoing radiation was carried out from light equipment 
4, it reflects by dichroic mirror 5B, and a green light component and a red light component penetrate a 
part for blue Mitsunari. The blue glow reflected by dichroic mirror 5B reaches liquid crystal panel 6B 
for blue through field lens 8B. 

[0026] Among the green light which penetrated dichroic mirror 5B, and red light, it reflects by dichroic 
mirror 5G, and green light amounts to liquid crystal panel 6G for green through field lens 8G. Moreover, 
dichroic mirror 5G are penetrated, it is reflected by dichroic mirror 5R, and red light reaches liquid 
crystal panel 6R for red through field lens 8R. 

[0027] According to the image information given in each liquid crystal panels 6R, 6G, and 6B, it 
becomes irregular, and outgoing radiation of each colored light of red, green, and blue is carried out to 
the projection lenses 7R, 7G, and 7B as a modulation light. After carrying out expansion projection by G 
and 7B and reflecting by Mirrors 9A and 9B, it is superimposed on each colored light on the each 
projection lens 7R and 7 screen 10, and it carries out image formation as a color picture. 
[0028] A screen 10 is a penetrated type screen which penetrates the outgoing radiation light by which 
outgoing radiation was carried out from the projection lenses 7R, 7G, and 7B, and displays a picture on 
a screen side, as shown in drawing 3 . This penetrated type screen 10 consists of Fresnel lens 20 
arranged in the nearest position to the incident light from the projection lenses 7R, 7G, and 7B, a mask 
30 which adjoins the outgoing radiation side of this Fresnel lens 20, and is arranged, and a main part 40 
of a screen which opens a predetermined interval and is arranged from this mask 30, and the opening 1 1 
which lets an acoustic wave pass is formed between the mask 30 and the main part 40 of a screen. 
[0029] Fresnel lens 20 is formed in plate-like, and has the shape of surface type according to the Fresnel 
diffraction pattern of the outgoing radiation light from the projection lenses 7R, 7G, and 7B. From the 
projection lenses 7R, 7G, and 7B, incidence of the diffused-light bunch by which outgoing radiation was 
carried out is carried out to Fresnel lens 20, and it is parallel-ized. 

[0030] The main part 40 of a screen consists of an opaque resin layer 43 which fills between the 
transparent substrate 41 arranged at an outgoing radiation side side, the optical bead 42 superficially 
arranged along this transparent substrate side, and the optical beads 42, and a transparent resin layer 44 
formed in a plane-of-incidence side. [ two or more ] 

[0031] Without being refracted, it penetrates and the transparent substrate 41 and the transparent resin 
layer 44 carry out outgoing radiation of the incident light which carries out incidence to the transparent 
substrate 41 concerned and the transparent resin layer 44. 

[0032] The optical bead 42 opened the predetermined interval in all directions on the screen side, was 
arranged, is projected from the close outgoing radiation side of the opaque resin layer 43, and diffuses 
and carries out outgoing radiation of the incident light which carries out incidence to the both directions 
of a horizontal direction and a perpendicular direction. The portion which projects from the outgoing 
radiation side of the opaque resin layer 43 of this optical bead 42 is protected from the exterior by the 
transparent substrate 41, and the portion which projects from the plane of incidence of the opaque resin 
layer 43 of the optical bead 42 is protected from the exterior by the transparent resin layer 44. In 
addition, the diameter of the optical bead 42 is set to 50-100 micrometers. 

[0033] Moreover, among four optical beads 42 which adjoin mutually, the sound hole 45 used as the 
path of an acoustic wave is formed. This sound hole 45 is formed in the circle configuration which 
penetrates the main part 40 of a screen, and the diameter is smaller than the diameter of the optical bead 
42. Only the acoustic wave led to an opening 1 1 from a loudspeaker passes along the sound hole 45. 
[0034] The optical-absorption layer 46 which prevents the invasion of outdoor daylight is formed in the 
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optical bead 42 of the opaque resin layer 43, and the outgoing radiation sides other than sound hole 45. 
This optical-absorption layer 46 is protected from the exterior by the transparent substrate 41 like the 
optical bead 42. Moreover, since, as for the outdoor daylight which carried out incidence from the 
transparent substrate 41 side, the most is absorbed by the optical-absorption layer 46, the fall of the 
contrast under the influence of outdoor daylight is not generated. 

[0035] A mask 30 consists of plate-like objects of a non-translucency, and prevents the optical leakage 
by the exterior of the incident light from Fresnel lens 20, and the opening 3 1 of two or more circle 
configurations which penetrate a front rear face is formed. These openings 31 are formed according to 
the array of the optical bead 42 of the main part 40 of a screen. Each opening 31 leads the flux of light 
parallel-ized by Fresnel lens 20 to the corresponding optical bead 42. Since the optical leakage from the 
sound hole 45 is not produced, fields other than opening 31 are formed. For this reason, the thickness of 
a mask 30 is determined according to the degree of parallel-izing of the flux of light by Fresnel lens 20. 
[0036] Moreover, the outgoing radiation side side of the mask 30 surrounded by the opening 31 of four 
circle configurations which adjoin mutually is made into ****** 32 (refer to drawing ) which bulged 
in the direction of the outside of a field (observer side). This ****** 32 is constituted in the shape of the 
spherical surface, and reflects the acoustic wave which advances in accordance with the outgoing 
radiation side side of a mask 30 in the direction of the outside of a field of the outgoing radiation side 
side (observer side). Moreover, two or more ****** 32 are formed corresponding to each sound hole 45 
of the main part 40 of a screen, and, thereby, the acoustic wave reflected by ****** 32 concerned is led 
to each sound hole 45. 

[0037] If such a rear projector 1 is operated, image display and a voice output will be made as follows. 
[0038] As shown in drawing 4 , after carrying out incidence to Fresnel lens 20 and being parallel-ized, 
outgoing radiation of the picture light 5 1 by which outgoing radiation is carried out from the projection 
lenses 7R, 7G, and 7B is carried out. The picture light 51 which carried out outgoing radiation from 
Fresnel lens 20 passes the opening 31 formed in the mask 30, serves as the parallel flux of light 
corresponding to the configuration of the optical bead 42, penetrates the transparent resin layer 44 of the 
main part 40 of a screen, and it carries out incidence to the optical bead 42. 

[0039] That is, incidence of the picture light 51 which carried out outgoing radiation from each opening 
31 is carried out to the optical bead 42 arranged in the position corresponding to each opening 31, and it 
does not carry out incidence to other optical beads 42 from one opening 3 1 . In addition, as for the 
outdoor daylight which carried out incidence from the transparent substrate 41 side, the most is absorbed 
by the optical-absorption layer 46, and the fall of the contrast by reflection of outdoor daylight is not 
produced. 

[0040] On the other hand, the acoustic wave 52 generated from the loudspeaker passes along an opening 
1 1, and is reflected in the direction of the outside of a field of a mask 30 (observer side) by ****** 32 of 
a mask 30. This reflected acoustic wave 52 is outputted to an observer as sound through the sound hole 
45. 

[0041] According to these above operation gestalten, there are the following effects. 
[0042] That is, since the picture light 5 1 which passed the optical bead 42 arranged by the main part 40 
of a screen diffuses independently, the display screen of high contrast can be obtained. And since two or 
more sound holes 45 are established in the crevice between the optical beads 42, an acoustic wave 52 
passes through the sound hole 45, and the output of voice is attained from a screen 10. For this reason, it 
is not necessary to expose a loudspeaker on both sides of a screen 10 etc., and to prepare, the 
arrangement flexibility of a loudspeaker improves, and the miniaturization of the equipment 1 whole can 
be promoted. 

[0043] Moreover, since a picture and voice occur from a screen 10, image information and speech 
information can be compounded, the sense of togetherness of a picture and voice is acquired, and it can 
consider as the rear projector 1 with presence. 

[0044] The flare of the outgoing radiation light from the projection lenses 7R, 7G, and 7B is controllable 
by the opening 31 of a mask 30, and picture contrast etc. can be improved further, without carrying out 
incidence of the picture light which carries out incidence to the optical bead 42 to other optical beads 42. 
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Moreover, the optical leakage from a sound hole can be prevented and picture contrast is not affected. 
Furthermore, the outdoor daylight which carries out incidence to an optical diffusion particle from 
across can be absorbed with a mask, and the influence of unnecessary light can be reduced. 
[0045] Moreover, since the opening 1 1 which lets an acoustic wave pass is formed between the main 
part 40 of a screen, and a mask 30 and an acoustic wave can be supplied to the sound hole 45 through an 
opening 1 1, the loudspeaker used as a sound source is arranged to the upper part, the lower part, and the 
side of the penetrated type screen 10, and thin-shape-izing and a miniaturization of equipment 1 can be 
promoted. 

[0046] Furthermore, since ****** 32 which leads the acoustic wave in an opening 1 1 to a mask 30 in 
the sound hole 45 was formed, even if the opening 1 1 is formed along the screen side, an acoustic wave 
can be certainly led to the sound hole 45 by ****** 32. 

[0047] In addition, this invention is not limited to the aforementioned operation gestalt, and deformation 
as shown below etc. is included in this invention including other composition which can attain the 
purpose of this invention. 

[0048] That is, with the aforementioned operation gestalt, although the optical bead 42 was arranged in 
all directions on the screen side, it is not restricted to this. What is necessary is in short, just to set up the 
array of the optical bead 42 suitably according to the pixel of the liquid crystal panels 6R, 6G 5 and 6B of 
three sheets. 

[0049] Moreover, what is necessary is for not only 50-100 micrometers but other sizes to be sufficient as 
a diameter of an optical diffusion particle, and just to set up suitably according to the pixel of the liquid 
crystal panels 6R, 6G, and 6B of three sheets. 

[0050] Furthermore, although the sound hole 45 was altogether formed in the portion surrounded with 
four optical beads 42 with the aforementioned operation gestalt, it is not restricted to this. What is 
necessary is in short, just to set up suitably according to the volume needed for the rear projector 1 . 
[0051] Moreover, what is necessary is for the thing of the shape of square weight projected and formed 
not only in what is formed in the shape of the spherical surface but in an outgoing radiation side to be 
used, and just to reflect the acoustic wave in an opening 1 1 in the sound hole 45 by bulging the front 
face by the side of the outgoing radiation of the mask 30 concerned toward the sound hole 45 as ****** 
of a mask. 

[0052] Moreover, what is necessary is for not only two or more pieces but a piece to be sufficient, and 
just to set up suitably as the number 0 f ******, corresponding to the number of the sound holes 45. 
[0053] Furthermore, it is not restricted to composition as shown in drawing 2 , but the composition of 
the main part 3 of equipment can adopt various composition. For example, with the above-mentioned 
operation gestalt, although the light by which outgoing radiation was carried out from three liquid 
crystal panels which are modulators was the composition projected with three projection lenses, you 
may adopt the optical system which compounds the light by which outgoing radiation was carried out 
from three liquid crystal panels, and is projected with one projection lens. Moreover, although three 
liquid crystal panels are used as a modulator with the above-mentioned operation gestalt, you may be the 
optical system using the single modulator. Moreover, with the above-mentioned operation gestalt, 
although it was the optical system with which the light from light equipment 4 penetrates the liquid 
crystal panel which is a modulator, and results in a projection lens, you may adopt optical system with 
which it is reflected by the modulator and the light from light equipment 4 results in a projection lens. 
Moreover, although the projection optical system which used the liquid crystal panel constitutes the 
main part of equipment from the above-mentioned operation gestalt, you may be the projection optical 
system using DMD (registered trademark of U.S. Texas Instruments), or the cold cathode-ray tube. 
[0054] 

[Effect of the Invention] Since the picture light which passed the optical diffusion particle arranged by 
the screen diffuses independently according to this invention, the display screen of high contrast can be 
obtained. And since two or more sound holes are established in the crevice between optical diffusion 
particles, an acoustic wave passes through a sound hole and the output of voice is attained from a screen. 
For this reason, it is not necessary to expose a loudspeaker on both sides of a screen etc. and to prepare, 
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the arrangement flexibility of a loudspeaker improves, and the miniaturization of the whole equipment 
can be promoted. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[ Drawing 1] 
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[Drawing 3] 
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[Translation done.] 
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